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Abstract: Heart failure, a chronic condition, often manifests with reduced physical function and an overall decline in quality of life. It 
is considered critical that patients with heart failure recover as soon as possible; exercise training, which includes aerobic exercise, 
resistance exercise, inspiratory muscle training, traditional mind-body exercise, and combined training, facilitates this. The research 
progress on the impact of various exercise modalities on the physical function and quality of life of patients with heart failure is 
systematically reviewed in this article. The objective is to augment the understanding of healthcare personnel regarding the status of 
implementation and outcomes associated with varied exercise modalities. This endeavor seeks to provide a point of reference for the 
development of exercise rehabilitation programs tailored to individuals contending with heart failure. 
Keywords: exercise modalities, heart failure, physical function, quality of life, review

Introduction
Heart failure (HF) encompasses a variety of clinical syndromes characterized by reduced ventricular ejection and/or ejection 
capacity caused by anatomical and/or functional abnormalities in the heart.1 This condition is characterized by typical 
symptoms such as dyspnea, fatigue, and fluid retention. Global reports indicate that approximately 40 million individuals 
are affected by HF,2 with around 8.9 million cases reported in China alone.3 HF is associated with high morbidity, mortality, 
and re-hospitalization rates, contributing to a substantial disease burden and diminished quality of life.4

While medications play a crucial role in HF management, guidelines emphasize the effectiveness of exercise as 
a treatment that can enhance symptoms and cardiac function in patients with HF.5 Exercise therapy has also been shown 
to alleviate fatigue, improve sleep quality, and enhance overall life quality in patients with HF.6,7 Various exercise 
modalities, including aerobic exercise, resistance exercise, inspiratory muscle training (IMT), traditional mind-body 
exercise, and combinations of these modalities, are commonly available. Exercise training is a fundamental component of 
cardiac rehabilitation for individuals with cardiovascular disease. However, there is still ongoing debate regarding the 
most effective training program for HF treatment.

The objective of this study is to examine the advancements in research about the effects of various exercise methods 
on the physical function and quality of life of patients with HF. The goal is to provide medical professionals with 
a reference for developing a scientifically sound, safe, and feasible exercise program for patients with HF.
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Aerobic Exercise
Aerobic exercise, also referred to as endurance exercise, involves the rhythmic movement of large muscle groups over an 
extended period.8 This form of exercise raises heart rates and breathing rates, enhancing cardiopulmonary function and the 
efficiency of the respiratory and circulatory systems. The goal is to supply adequate oxygen and nutrients to the body’s 
tissues and organs. Common aerobic exercises include brisk walking, swimming, running, stair climbing, and cycling.

According to the 2021 JACC Expert Consensus on Cardiac Rehabilitation in Patients with Heart Failure, published 
by the Journal of the American College of Cardiology, aerobic exercise is the primary mode of exercise.9 Numerous 
studies support the positive impact of aerobic exercise on the physical function and quality of life of patients with HF. 
For instance, a study investigated the effect of an aerobic exercise intervention program (five times a week for seven 
months) on 38 patients with HF.10 The study revealed a significant increase in exercise tolerance and a marked 
improvement in the left heart function index in the observation group. This evidence underscores the constructive 
influence of aerobic exercise on cardiovascular rehabilitation in patients, aligning with the findings reported by Delgado 
et al.11 Another study also revealed significant improvements in physical function indexes and quality of life in the 
aerobic exercise group at 16 weeks of follow-up.12 In contrast, Gary et al observed that there were no statistically 
significant improvements in the results of the 6-minute walking test (6MWT) after a 12-week schedule of aerobic 
exercise training for patients with HF.13 This observation may be correlated with the study’s substantial inclusion of 
female participants and patients with obesity, each exhibiting three or more comorbidities. Therefore, healthcare 
professionals should comprehensively assess patients’ conditions, age, gender, physical fitness, exercise history, and 
other factors before designing an exercise plan to maximize the benefits of exercise.

Contemporary guidelines advocate for moderate continuous training (MCT), consisting of sessions lasting up to 60 
minutes, to be undertaken 3 to 5 days per week, as a recommended approach for patients diagnosed with HF.14 However, 
some individuals may face difficulties in sustaining long-term aerobic exercise training because of symptoms they 
experience, such as leg soreness and difficulty breathing, which can worsen with lengthy periods of aerobic activity.15 

High-intensity interval training (HIIT) involves alternating periods of high-intensity with low-intensity exercise periods 
to improve metabolism and cardiopulmonary function. This modality is increasingly being adopted in clinical practice. 
Sowa et al conducted a randomized trial where patients were allocated into HIIT, MCT, and control groups.16 The results 
indicated that both the HIIT and MCT groups exhibited substantial improvements in exercise capacity in comparison to 
their respective baseline measurements. Benda et al17 scrutinized the influence of HIIT on patients with chronic heart 
failure (CHF). The study revealed that HIIT not only increased the exercise capacity of the patients but also improved 
their physical fitness and quality of life. In contrast, Lundgren et al conducted a study that investigated the effects of 
a 3-month home-based high-intensity interval training (HIIT) program on patients with heart failure (HF). The results 
showed that the telerehabilitation group experienced an increase in walking distance of 19.1 meters, whereas the control 
group had an increase of 15.3 meters from the beginning to the end of the intervention.18 However, no statistically 
significant differences between the two groups were observed, attributed to poor patient compliance. Home-based 
exercise rehabilitation, integrated with patients’ daily activities and not constrained by location, is gradually gaining 
popularity among patients. However, monitoring the effectiveness of the exercise poses challenges, with patients at risk 
of dropping out. Therefore, special attention needs to be paid to patients’ adherence issues during implementation.

In addition, growing attention is being paid to comparing the differences between HIIT and MCT. A study conducted 
in China indicated that HIIT increases VO2peak, 6MWT, and left ventricular ejection fraction in patients with HF 
compared to MCT.19 Donelli et al reported that after 3 months of exercise training, HIIT was more effective than 
MCT in elevating peak oxygen uptake (VO2peak).20 On the contrary, a multicenter trial compared the intervention effects 
of 12 weeks of HIIT, MCT, or regular exercise. The results showed that HIIT was not superior to MCT in improving left 
ventricular remodeling, aerobic capacity, and VO2peak, but both were superior to regular exercise. However, these 
improvements were not sustained in the follow-up at 52 weeks.21 Similarly, Valborgland et al, report no significant 
differences between the effects of HIIT and MCT on left ventricular remodeling and exercise capacity in patients.22 The 
differences in the analysis results of HIIT and MCT in the patients with heart failure suggest that we need to pay attention 
to: (1) the uncertainty of result variations caused by differences between the actual training intensity and the target 
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training intensity in the exercise program; (2) differences in the populations included in various trial studies, including 
age, gender, heart function classification, comorbidities, etc.

Resistance Exercise
Resistance exercise, also known as strength training, involves active efforts to overcome external resistance during 
muscle contraction, and involves various equipment such as dumbbells, barbells, and elastic bands.8 While traditional 
rehabilitation has predominantly focused on aerobic exercise, emerging evidence supports the muscle hypothesis, 
indicating skeletal muscle abnormalities in patients with HF and a correlation between low skeletal muscle mass and 
poor clinical outcomes.23 The reduction in muscle mass and strength is closely linked to diminished physical function, 
frailty, and disease progression.24 A significant fraction of persons with acute decompensated heart failure had frailty or 
sub-frailty in a recent clinical experiment, and almost one-third displayed significant weakness in their lower limbs.25 

The American Physical Therapy Association recommends resistance exercise in HF management guidelines.26

Multiple studies underscore the efficacy of resistance training in augmenting both muscle mass and strength, thereby 
playing a pivotal role in averting muscle atrophy and improving exercise tolerance. A study demonstrated positive 
outcomes in lower and upper extremity muscle strength, VO2peak, and 6-minute walking distance (6MWD) without 
adverse effects on left ventricular parameters.27 Additional researches have demonstrated the effectiveness of resistance 
exercise rehabilitation interventions in improving cardiopulmonary exercise function and quality of life in patients with 
HF, suggesting its broad potential in clinical use.28,29 Studies on elderly patients with HF have confirmed the definitive 
effectiveness of resistance exercise training in enhancing exercise tolerance and cardiac function, emphasizing its clinical 
value.30 A meta-analysis of 10 studies indicated that resistance exercise, as a standalone intervention, improved muscle 
strength, aerobic capacity, and quality of life in patients with CHF, offering an alternative for those unable to participate 
in aerobic training.31 Despite these findings, there is a notable lack of research on resistance exercise in elderly patients 
and those with advanced HF, necessitating further investigation to optimize their inclusion. In a separate investigation, 
individuals diagnosed with heart failure participated in a three-month regimen of resistance exercise, which led to 
enhanced ability to engage in physical activity, without notable alterations in muscle strength.32 This may be related to 
the patient’s lack of severe muscle dysfunction and their average age (usually around 57 years old).

In conclusion, incorporating resistance exercise as part of comprehensive rehabilitation for patients with HF can 
contribute to more holistic care and an improved quality of life. There are rehabilitation guidelines33 that classify the 
intensity of resistance exercise into three levels: low intensity: 20% to 30% of one repetition maximum test (1RM), 
ratings of perceived exertion (RPE) levels of 10 to 11; moderate intensity: 40% to 60% of 1RM, RPE levels of 11 to 13; 
high intensity: 80% of 1RM, RPE levels of 13 to 16. It is recommended to perform 8 to 15 repetitions per set, 1 to 3 sets 
per day, 2 to 3 days per week, with adjustments to the program based on the patient’s condition. Further research is 
needed to determine the specific intensity, frequency, mode, and duration of resistance exercise that can improve physical 
function and quality of life in patients with heart failure.

IMT
Inspiratory muscle weakness is acknowledged as a key factor by which ventilation is limited in patients with HF.34 The 
presence of inspiratory muscle weakness is recognized in 50% of patients with HF, and symptoms like dyspnea and 
fatigue may be induced, consequently impacting the prognosis of patients.35,36 IMT facilitates the reduction of risk 
factors for cardiovascular disease by using breathing and relaxation techniques, as well as improving strength and 
endurance in the inspiratory muscle groups.37 This constitutes an effective strategy for improving cardiopulmonary 
function, exercise capacity, and quality of life in patients with HF. The effectiveness of IMT in ameliorating dyspnea in 
patients with HF was observed by Gaikar et al.38 Another study demonstrated marked improvement in pulmonary 
function parameters and inspiratory muscle strength when IMT was added to standardized cardiac rehabilitation for 
patients with HF.39

In a study by Tanriverdi et al, patients with HF with reduced ejection fraction underwent high-intensity interval-based 
IMT with an intensity of at least 70% of maximal inspiratory pressure for 8 weeks (21 min each time, three times 
a week).40 The results highlighted the positive effects of IMT on inspiratory muscle strength, quadriceps strength, 
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inspiratory muscle endurance, dyspnea, and quality of life in patients with HF, aligning with the findings of Wu et al.41 

Nevertheless, despite some studies reporting increased functional capacity in patients with HF due to IMT, there is 
insufficient evidence to support its positive impact on cardiovascular parameters, blood biomarkers, or quality of life.42

Sadek et al conducted a meta-analysis comprising seven studies employing diverse training regimens.43 The results 
indicated that Inspiratory Muscle Training (IMT), particularly when conducted at 60% of the maximum inspiratory 
pressure for a duration of 12 weeks, with a frequency of 6 sessions per week, led to notable improvements in the strength 
of the muscles involved in inhalation, walking distance, and a decrease in difficulty in breathing among patients with 
Congestive Heart Failure (CHF). However, the study acknowledged the presence of inspiratory muscle weakness in some 
participants and not in others, introducing potential biases. Another meta-analysis revealed that IMT alone resulted in 
increased inspiratory muscle strength, functional capacity, and quality of life, especially in patients with inspiratory 
muscle weakness who trained at a load higher than 60% for a longer duration.44 However, when combined with another 
intervention, IMT only marginally elevated inspiratory muscle strength.

In conclusion, as a non-invasive and effective intervention, IMT has demonstrated promising results in enhancing 
physical function and quality of life in patients with HF. Despite varied study outcomes, there is general support for the 
use of IMT in patients with HF. However, further research is needed to address issues such as comparisons of the effects 
of IMT alone or in combination with another intervention, optimal training load, intervention duration, long-term effects, 
and indications. Moreover, most randomized controlled trials exhibit a substantial risk of bias, contributing to a low level 
of evidence for most outcomes. Therefore, high-quality studies are essential to elevate the level of evidence for IMT in 
patients with HF.

Traditional Mind-Body Exercise
Traditional mind-body exercise, such as Tai Chi Chuan, Baduanjin and Yoga, is deemed suitable for middle-aged and 
elderly patients with HF, as it constitutes a form of low- and moderate-intensity exercise characterized by slow and gentle 
movements and a moderate level of exercise intensity. In contrast to contemporary exercise rehabilitation therapies, 
traditional mind-body therapies not only offer the advantages of simplicity, ease of acquisition, flexibility in space and 
time utilization, and favorable adherence, but also align with the daily exercise needs of individuals with HF. Tai Chi 
Chuan is a traditional Chinese martial art that emphasizes the principles of overcoming hardness with softness and using 
stillness to control movement. Before practicing Tai Chi Chuan, it is important to first maintain balance and relaxation 
with the correct standing posture. During the movements, focus on relaxing the body, concentrating the mind, and 
directing attention to the details and inner sensations of each movement. Tai Chi Chuan emphasizes slow and continuous 
movements, avoiding stiffness and rigidity, aiming to improve the body’s coordination and stability through practice. 
A meta-analysis revealed that exercise capacity and quality of life significantly increased in patients practicing Tai Chi 
Chuan.45 Similar conclusions were drawn by Hui et al, who found that Tai Chi Chuan alleviated depressive symptoms 
and improved sleep quality, with no significant impact on VO2peak.46 Redwine et al investigated a 16-week Tai Chi Chuan 
exercise program, observing noteworthy reductions in depressive symptoms in comparison to conventional treatment.47 

Nevertheless, no noticeable disparities in the 6-minute walk distance (6MWD) were seen, which could be attributed to 
constraints such as the relatively small number of participants, the elderly age of the individuals involved, and the 
existence of other medical conditions that would have hindered their ability to walk. Existing studies mostly focused on 
short-term interventions, underscoring the need for further research to explore the effects of regular, long-term Tai Chi 
Chuan exercise on exercise tolerance, cardiac function, and patient prognosis.

Baduanjin is an independent and complete set of fitness exercises with a history of over 800 years. In Traditional 
Chinese Medicine, Baduanjin is believed to promote the circulation of qi and blood, harmonize the functions of the 
internal organs, relieve fatigue, enhance physical fitness, and improve respiratory function. The exercises are divided into 
eight sections, with each section consisting of a specific movement, hence the name “Baduanjin”. When practicing 
Baduanjin, it is important to perform the movements gently and slowly, with rounded and smooth transitions; a balance 
of relaxation and tension, a combination of movement and stillness; the mind in harmony with the body, and qi infused 
throughout. Previous studies indicate that Baduanjin enhances exercise capacity and quality of life.48,49 Chen et al 
analyzed a 12-week Baduanjin intervention program for patients with HF, revealing marked improvements in fatigue and 
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quality of life at weeks 4, 8, and 12 compared to the control group.50 Although there is a scarcity of research on the 
impacts of Baduanjin in patients with HF, additional investigation is necessary to comprehend its influence on physical 
function and quality of life. This will establish a foundation for its therapeutic promotion and implementation.

Yoga is a form of exercise that combines meditation, relaxation, visualization, controlled breathing, and body 
stretching. It is characterized by gentle, soothing movements, simplicity, and accessibility to individuals of all ages, 
physical abilities, and environments. Hägglund et al conducted a 12-week yoga intervention, consisting of two sessions 
per week lasting 45–60 minutes each, for 40 heart failure patients.51 The results indicated that yoga could improve the 
health-related quality of life in heart failure patients and potentially alleviate depressive symptoms. Another study 
showed that yoga can significantly improve the cardiac function and quality of life in heart failure patients.52 However, 
the overall research on the effects of yoga on heart failure patients is not extensive at present. This is reflected in the 
small number of studies and the scarcity of high-quality randomized controlled trials. Further research is needed to 
determine the impact of yoga on heart failure patients.

In conclusion, both Tai Chi Chuan, Baduanjin and Yoga are recognized as effective exercise modalities for the 
treatment of HF. Nonetheless, the precise distinction in their efficacy for managing patients with HF has yet to be 
conclusively determined. Therefore, there is a need for extensive, high-quality randomized controlled studies to clarify 
the effects of traditional mind-body workouts on patients with HF, considering diverse types, causes, and New York 
Heart Association Functional categories. Such studies are essential for furnishing compelling evidence that can aid 
patients in making informed decisions regarding the selection of a more suitable exercise rehabilitation program. Despite 
the numerous benefits of traditional mind-body exercise for patients with HF, attention must be given to two key points: 
(1) Exercise intensity should be moderate, adjusting it moderately according to the individual situation of patients with 
HF to prevent increased heart burden from over-exercise. (2) Emphasis should be placed on strengthening rehabilitation 
guidance, ensuring that patients with HF engage in traditional mind-body exercise under professional guidance to 
exercise correctly and safely, thus avoiding injury or worsening of the condition.

Combined Training
The exercise regimen known as combined training is characterized by the incorporation of two or more exercise 
modalities, including aerobic exercise, resistance exercise, IMT, and HIIT. This approach is gradually finding application 
in clinical practice. The question of whether combined training yields a more pronounced improvement effect compared 
to a single modality of exercise is a matter of concern. A study revealed that, in comparison to aerobic exercise alone, the 
combination of aerobic exercise and resistance exercise resulted in substantial improvements in the physical function, 
muscle strength, and quality of life of patients.53 Similarly, in a study by Liu et al involving 60 patients with HF, it was 
demonstrated that 12 weeks of aerobic exercise combined with resistance exercise enhanced exercise tolerance, quality of 
sleep, and overall quality of life in patients with HF with preserved ejection fraction when compared to conventional 
treatment.54

Saeidi et al observed that high-intensity resistance exercise combined with aerobic exercise (75%1-RM) significantly 
increased 6MWD compared to low-intensity resistance exercise combined with aerobic exercise (50%1-RM), suggesting 
that higher exercise intensities should be judiciously considered in cardiac rehabilitation programs.55 Another study 
indicated that, in comparison to high-intensity aerobic interval training or IMT alone, a combined intervention of high- 
intensity aerobic interval training and IMT markedly improved inspiratory muscle function, exercise capacity, and quality 
of life in patients.56

In a study by Laoutaris et al, 88 patients with CHF were allocated into four groups:57 aerobic exercise, aerobic 
exercise combined with resistance exercise, aerobic exercise combined with IMT, and a combination of aerobic exercise, 
resistance exercise, and IMT. The results demonstrated that the combination of aerobic exercise, resistance exercise, and 
IMT surpassed the other exercise regimens in improving 6MWD, muscle strength, dyspnea, and quality of life in patients. 
Nevertheless, it is crucial to acknowledge that this study was constrained by certain limitations, including a limited 
sample size and a low proportion of female participants. Therefore, expanding the sample size and increasing the 
representation of female patients in future studies is crucial to further validate the effects of combined training programs 
on patients with HF.
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Despite the positive findings suggesting the benefits of combined training for patients with HF, there are still 
unresolved issues. For instance, the optimal combined training program and training intensity remain undetermined, 
highlighting the need to explore effective ways to promote and apply this program in actual clinical settings. 
Furthermore, some studies have limitations, including small sample sizes and short follow-up durations. Hence, future 
research should aim to address these issues to enhance understanding and validate the effects of combined training on 
patients with HF.

Summary and Prospects
Exercise rehabilitation for patients with heart failure has attracted considerable attention. Current research indicates 
that exercise rehabilitation can improve symptoms, cardiac function, and quality of life for patients. Aerobic 
exercise, with minimal joint impact, is simple to learn and often does not require specialized equipment or specific 
locations, making it a common choice for heart failure patients. Nevertheless, elderly individuals engaging in 
aerobic activity could encounter various levels of muscular tiredness and necessitate an extended period of 
adjustment. Consequently, older patients engaging in aerobic exercise may have a higher dropout rate. Resistance 
training provides an alternative for patients who cannot engage in aerobic exercise and is suitable for those who can 
overcome gravity and external resistance to perform joint movements. Resistance exercise is more effective in 
improving muscle strength and preventing muscle atrophy, but it requires professional guidance and supervision to 
avoid muscle injuries and excessive cardiac burden. Inspiratory muscle training is simple to learn, convenient 
to implement, and not constrained by time or location, making it especially suitable for patients who cannot adhere 
to regular cardiac rehabilitation or engage in exercise. Traditional mind-body exercises help alleviate stress, enhance 
mental health, and promote mind-body balance. Currently, their application in heart failure is limited, requiring 
further, larger-scale, and longer-duration studies to validate their effects on patients with heart failure. Combination 
training can improve patients’ cardiopulmonary function and enhance muscle strength. Due to the high exercise 
volume, it places greater demands on patients’ physical fitness. Therefore, patients’ endurance and exercise intensity 
should be fully considered. And Table 1 shows strengths and limitations of various forms of exercise.

In summary, the current situation disregards the development of standardized exercise rehabilitation programs for 
patients with heart failure and the therapeutic impacts of exercise over the long term. Subsequent research should focus 
on establishing the optimal exercise rehabilitation program and tracking the long-term therapeutic effects. 
Additionally, low participation rates and poor compliance are common issues in the exercise rehabilitation process for 
heart failure patients, necessitating more effective methods to improve patient compliance.

Table 1 Advantages and Disadvantages of Different Forms of Exercise

Advantage Disadvantage

Aerobic exercise Easy to learn, Improve endurance, Enhance 

cardiovascular function

Require a longer time, May lead to leg fatigue

Resistance exercise Increase muscle strength, prevent muscle atrophy, 

improve endurance

Require proper guidance and supervision, may 

increase cardiac burden, lead to muscle injury

Inspiratory muscle training Easy to operate, not limited by time or location 

Improve respiratory function, increase oxygen intake

Require appropriate training methods, may need to 

gradually increase training intensity

Traditional mind-body exercise Relieve stress, enhance mental health, promote mind- 

body balance

Require consistent practice, effects are more gradual

Combined training Integrate the benefits of various exercise forms, 

comprehensively promote physical rehabilitation

Need to consider the adaptability and effects of 

different exercise forms
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Abbreviations
HF, Heart Failure; JACC, Journal of the American College of Cardiology; 6MWT, 6-min walking test; MCT, moderate 
continuous training; HIIT, high-intensity interval training; CHF, Chronic heart failure; VO2peak, Peak oxygen uptake; 
6MWD, 6-minute walking distance; IMT, Inspiratory muscle training; NYHA, New York Heart Association; 1RM, one 
repetition maximum test; RPE, Ratings of perceived exertion.
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